The 
INTRODUCTION
As in many other countries the growth rates of taxes and government expenditure in South Africa tend to exceed economic growth and the country is featured by relatively high levels of taxation.
However, in a developing country such as South Africa, the merit of this phenomenon should be weighted against the growing needs on the expenditure side, (Koch et al, 2005) .
In this study an attempt is made to determine the optimum average tax rate in South Africa by using a balanced budget approach. A Cobb-Douglas type production function is used with two sectors namely a Government sector and a Private sector. The public sector provides goods produced with capital and labour ( between the ratio of government expenditure/taxation to GDP and the economic growth rate, (Black et al, 2006) .
Government expenditure comprises of public goods such as education, social services, security and health and in a balanced budget context sufficient funding is required to provide these services to the public. The secret is obviously to find the optimum level of taxes in order to optimise economic growth, without distorting the moral of the general public, (Rosen, 2005) .
At this optimum tax level economic growth is maximised, employment is growing and tax evasion is minimised. However, a tax rate beyond this optimum level has a negative effect on economic growth and impacts negatively on economic behaviour of the tax paying public. For example, too high tax rates result in lower productivity and savings, (Black, 2006) . Such a change in behaviour is often caused by a double tax effect since firstly, tax payers have to pay their taxes, but secondly they also experience a decrease in their standard of living because of the lower growth rates (Scully, 1994) . Disposable income declines and with that consumption and investment which causes substitution of leisure for labour resulting in not only a loss in hours worked, but probably also labour productivity (Feldstein, 2006) . The decline in savings (especially household savings) in South Africa over the past decade is often mentioned as the result of too high tax rates.
To obtain an optimum tax rate, government expenditure should be optimised as well by improving on the efficiency of government expenditure. For example, appointing more teachers would be a quantity solution to improve education, but spending more on the current teachers' skills would probably contribute more to improving education and the budget would be spent more effectively (Hood et al, 2002) .
The layout of the rest of the paper is as follows: Section 2 contains a review of the relevant literature. Section 3 analyses government expenditure and tax ratios in South Africa while the analytical framework is discussed in Section 4 and the data used in Section 5. The empirical results of the analysis are presented in Section 6 and Section 7 concludes with some policy recommendations.
LITERATURE REVIEW
In a paper by Chao et al (1998) , the relationship between economic growth and the level of government expenditure in Canada is investigated with the findings illustrated in Figure 1 . The GDP growth rate is depicted on the vertical axis and government expenditure/total taxes as a percentage of GDP on the horizontal axis. At a zero level of government expenditure (government is absent) the growth rate is A g (no rule of law exists i.e. a state of chaos). At this zero rate of government expenditure output is at a low level with little incentive to save and invest. With increasing expenditures on for example, national defence, a legal system and education, economies of scale become evident. The BC line in the curve shows that the proportional increase in government expenditure is less than the proportional increase in economic growth. Eventually, the marginal rate of return on such additional government expenditure on reaches level zero at point C. Thus the optimum level of government expenditure as a percentage of GDP is reached at τ * after which the marginal return on such expenditures in terms of value added becomes negative. The Ricardian equivalence theory suggests that the current generation might be under-taxed if government borrows (debt financing) instead of only levying taxes to finance government expenditure. Rising public debt will result in higher future taxes. Therefore, debt financing only postpones the tax burden over more than one generation. Should taxes be used to finance expenditures instead, the current generation would rather bear the burden. Thus, the Ricardian equivalence theorem holds that it is indifferent whether tax or debt financing is used since the current generation would increase their private savings by reducing their private consumption, realising that such loans would have to be repaid in future from tax revenue (Black, 2006) . The impact thereof is that the multiplier affects are neutralised and the stimulation of the economy by public intervention, largely constrained.
Schoeman (1995) refer to Barro's provocative hypothesis that government finding by means of taxes or new debt might be irrelevant, because the private individual can loosen the intergenerational effects of government debt policy. The Barro hypothesis is further extended in a Economic growth rate
Government expenditure/Total taxes as a percentage of GDP (τ )
study where the public sector is incorporated into a simple, constant-returns endogenous-growth model. (Barro, 1990) points out that there is a potentially positive linkage exists between government expenditure and economic growth but that the size of government does matter. When government is relative small a positive relationship exist between government expenditure as a percentage of GDP and the growth rate but when government is relative larger this relationship turns negative. Mitchell (2001) finds evidence that economic performance is sensitive to the level of taxation, therefore a lower tax rate enhances the level of compliance with more people paying their taxes.
Mitchell concludes that lowering tax rates improves investment, savings, and incentives to work and also enhances the immediate and long term development of small business and entrepreneurship.
However, higher tax rates lower the price of leisure and thereby reduce the levels of saving, investment, and labour productivity probably resulting in lower levels of production. Mitchell states that capital supply mainly originates from higher income tax payers and they are the ones more sensitive to the level of tax rates. By implication, a lowering of marginal tax rates would induce higher savings, thereby broadening the capital base and thus increase the growth potential of the economy. The general notion seems to be that government expenditure on public goods (infrastructure, education, health, defence) improves the productivity of human and fixed capital which in turn would increase economic growth and thereby raise individual living standards (Scully, 1994) . Such expenditures have to be financed and the effect of taxation on economic growth depends on the magnitude of these government expenditures.
In a paper on the size of Government, Clemens et al. (2002) support the Grossman hypothesis (1988) , namely, that a negative relationship exists between government expenditure and economic growth. They also cite a study by Vedder and Gallaway, who find that a decrease in government expenditure would be growth-enhancing, and estimate that the growth of the US economy would be optimised if government expenditure as a percentage of GDP is fixed at around 17.5% of GDP.
Clemens (Ibid) also cites a study by Peden and Bradle who set the estimated optimal level of government expenditure as a percentage of GDP to 17 % for the US, warning that any increase beyond this optimal point will dampen economic growth. The studies referred to seem to concur that an inverse relationship exists between the level of government expenditure and economic growth, at least when government expenditure has exceeded a certain critical level.
This inverse relationship between government expenditure and economic growth is also confirmed by Pevcin (2004) who does a panel regression on 12 European countries (Austria, Belgium, Denmark, Finland, France, Germany, Ireland, Italy, Netherlands, Norway, Sweden and United Kingdom) for the time period 1951-1995. In this study the average optimum size of government ranges between 36.6 and 42.12 per cent. Pevcin concludes that countries with a higher level of government expenditure, experiences lower rates of economic growth. Scully (1994) also elaborates on the relationship between the level of government expenditure /taxes and economic growth. He states that government expenditure grows until a certain optimum point, after which productivity and economic growth are reduced. He finds that tax rates affect not only government revenue, but also economic efficiency. High tax rates divert resources from the private sector, encourage tax avoidance and evasion and channel resources into a less productive "shadow" (or informal) economy in order to escape the high taxes. According to Scully countries that increase government revenue at the expense of economic growth, expose their taxpayers to a form of double taxation. The first tax would be taxes paid according to the tax jurisdiction and the second tax the lowering in their standard of living, caused by the lower economic growth. The study concludes that after a 40 year period of optimum levels of taxation, a country would enjoy more than three times as much economic growth.
Scully (ibid) estimates that, for the United States, the optimal level of government expenditure/taxation is in the range of 19 to 23 per cent. The Scully model estimates a growthmaximising tax rate for the years 1927-1994 at an average 19.7 per cent of GDP for New Zealand (Caragata, 1998) . Mackness (1999) estimates the optimum size of the tax rate for Canada at about 20 to 30 per cent of Gross Domestic Product (GDP). Mavrov (2007) finds the optimum ratio for government expenditure as percentage of GDP in Bulgaria to equal 21.42 per cent. All of these studies find that the optimum tax rate is much smaller than the actual tax rate in these countries. Mirrlees (1971) suggests that government expenditure could be growth enhancing or retarding pending on its end use. The outcome is determined by the nature of expenditures as well as the way in which it is financed.
In the next section government expenditure and revenue ratios in South Africa are analysed in order to test fir the relevance of the theories discussed.
GOVERNMENT EXPENDITURE AND TAX RATIOS IN SOUTH AFRICA
Since 1960 In June 1996, the government adopted a five year macro economic program (GEAR). This program's goal was to achieve sustained annual real GDP growth of 6 per cent or more by the year 2000 with increased job opportunities and investment. The latter was not achieved but the growth rate increased from its negative base in 1990, to more than 5 per cent in 2007 as seen in Table 1 . 1963  1965  1967  1969  1971  1973  1975  1977  1979  1981  1983  1985  1987  1989  1991  1993  1995  1997  1999  2001  2003  2005  2007  Percentage Economic growth rate Government expenditure growth rate
Source: SARB various issues
In the next section an attempt will be made to quantify the optimal level of tax revenue for South Africa.
ANALYTIC FRAMEWORK
The model used is based on that of Scully (1994) , using a simple, constant-returns endogenous nonlinear Cobb-Douglas production function. The rate of real economic growth is related to the fraction of output that is a function of a two sector economy namely the public and private sectors.
Economic growth rate is a function of real government expenditure as a share of GDP which is also the equivalent of the 
It is structured to assume a balanced budget with government expenditure = government revenue
τ . Furthermore, all the other drivers of economic growth are set at zero.
Non-linear Cobb-Douglas production function:
Growth rate: Cobb-Douglas production function in logarithm form:
Differentiate growth rate w.r.t government expenditure
(5) thus a positive relationship between government expenditure and the growth rate but at a diminishing rate. From increasing government expenditure (holding productivity and employment constant) the growth rate will raise but less than when government expenditure was lower.
Differentiate growth rate w.r.t tax rate (τ )
thus a negative relationship between the tax rate and the growth rate but at an increasing rate
Calculation of the tax rate that maximizes growth
By definition
τ and substitute into (1) and (2)
Growth rate:
Constant returns to scale 1 = + δ β Thus (9):
Calculation of the optimum tax rate that maximizes growth, by differentiating growth w.r.t tax rate and set equal to zero. Source: SARB quarterly bulletin, various issues Ordinary Least Square Regression procedure is used for the modeling. All data retrieved and used in the model is at current (nominal) prices and transformed to real values by using the CPI index.
EMPIRICAL RESULTS
The parameters used in the model were estimated using yearly time series data for the period 1960 to 2006 from the South African Reserve Bank (www.resbank.co.za). In Figure 4 the rate of economic growth is on the y-axis and the A Laffer curve can be visualized in the inverted U through the points in the graph. It is clear that most of the tax ratios over the period lie to the right hand side of the optimum turning point of the curve. Thus an increase in τ rate decreases growth at an increasing rate.
Empirical Analysis
Informal tests suggest that all the data series used for estimating growth is non-stationary I(0).
Differencing the series once, ADF unit root test confirmed stationarity of the series, therefore RG, TAX, RGDP,YD are all I(1). See Appendix A for the empirical analysis.
Cointegration model
Cointegration involves combing economic data series (although I(1)), through a linear combination, into a single series, which is itself stationarity. This process shows which variables affect GDP in the long run. According to this step it was found that:
Long-run estimation
Below is the outcome of the regression: The signs and magnitudes of the variables in the long-run equation do conform to a priori expectations. It is expected that an increase in government expenditure (LNGRG) on the economic growth rate is positive until it reaches a maximum optimum point. Beyond that point the growth rate is lowered at a diminishing rate. An increase in disposable income (LNGRYD) will have a positive impact on economic growth, because of increased expenditures. A 1 per cent increase in government expenditure would lead to a 0.22 per cent increase in economic growth. A 1 per cent increase in disposable income would lead to a 0.77 per cent increase in economic growth.
Test for cointegration
H0 : no cointegration H1 : cointegration 
Error correction model
A model incorporating the short-run effects on economic growth corrects the stochastic residuals from the long-run cointegrating regression. The results are shown in Table 4 . All the variables included in the ECM were originally I(1). Differencing them once transformed them into I(0) series. The error correction coefficient is negative and statistically different from zero. The Adjusted R square value indicates that 99.94 per cent of the variation in growth is being explained by the ECM.
All the perfunctory tests were performed on the ECM, with the following results: Thus given the diagnostic results at a 1 percentage level of significance, it is reasonable to conclude that the residuals do satisfy the assumptions of the classical normal linear regression model.
Adjustment of the cointegration coefficient and t-values
In order to address the problem of non-stationarity of the time series in the cointegration equation the coefficients had to be adjusted using error correction (ECM). Thus the t-statistics are also not suitable for inference because of their inaccuracy and biasedness. The ECM is used via its residuals to adjust the long-run coefficients and their corresponding t-statistics.
Third step adjustment
The residuals from the ECM is then regressed on the variables included in the long-run equation multiplied by the negative coefficient of the residuals from the cointegrating equation retrieved from the ECM. In the long run, all the adjusted coefficients are highly statistically significant as their respective tstatistics are all larger than 1.96 in absolute value.
Growth maximizing tax rate
The coefficients of the model are now used to calculate the optimal growth maximising tax ratio by solving the equation:
From equation (12) 
CONCLUSIONS AND RECOMMENDATIONS
In view of the skewed distribution of wealth in South Africa and poverty in general, it is of crucial importance that government (inter alia) provides public goods, such as infrastructure, health, education and national security to the society. However, such expenditures reach an optimum level after which it becomes a drain on the economy's growth performance. The reason being that scarce resources are channelled away from more productive sectors with the result that economies of scale of government endeavours turn negative. Chao, J.C. P and Grubel, H. 1998 . Optimal levels of spending and taxation in Canada. . Online available: www.fraserinstitute.org/Commerce.Web/product_files/Optimal%20Levels%20of%20Spending%20 and%20Taxation%20in%20Canada-3FiscalSurplusChao.pdf [Downloaded 12/10/2007 [Downloaded 21/11/2007] Devarajan, S and Swaroop, V and Zou, H. 1996 Autocorrelations do not seem to converge very quickly, therefore the series appears to be nonstationarity. representations and correlograms of the data, the assertion that these series are integrated of order one I(1) is credible.
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APPENDIX D
Use the MacKinnon response surface calculation to determine the critical value for cointegration test.
C(p) = φ∞+φ1*T -1 + φ2 * T -2 10%: C(10) = -3.4518+(-6.241)(46^-1) + (-2.79)(46^-2) = --3.5888 5%:
C(5) = -3.7429+ (-8.352 )(46^-1) + (-13.41)(46^-2) = -3.9308 1%:
C(1) = -4.2981+(-13.79)(46^-1) + (-46.37)(46^-2) = -4.6198 n=3
